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The University of Montreal's speech-language pathology and audiology clinic was established in
2009. In 2015, atinnitus and sound tolerance problem program was created to offer servicesto
patients with tinnitus and/or sound tolerance problems in the Montreal area. The audiologists
working at the clinic, including the current authors, created a clinical protocol to improve the care
of those patients. This protocol was also intended with the philosophy of providing an evidence-
based approach of tinnitus and sound-tolerance care to students from the Ecole d'orthophonie et
d'audiologie (School of speech-language pathology and audiology). Indeed, alot of students had
their placement at the clinic where they could apply the knowledge acquired in their 45 hours of
tinnitus and sound tolerance problem classes.

This protocol was influenced by different evidence-based protocols and guidelines from around the
world for treating patients with tinnitus and sound tolerance problem and adapted to our specific
environment. The program consists of 9 steps:

1. Pre-appointment gathering of information

2. Triage

3. Questionnairesin the waiting room

4. Case history

5. Evaluation

6. Classification

7. Determination of the intervention plan and objectives
8. Intervention

9. Reference to other health professionals

The next sections will briefly describe every step of this clinical protocol.

1. Pre-Appointment Gathering of Information

At the clinic, as soon as a request for tinnitus and/or sound tolerance problem is receive we send
the Tinnitus Functional Index questionnaire’ and the GUF questionnaire by e-mail or by regular
mail to the patient.”? We ask them to fill it out and send them back to us rapidly.

2. Triage

Upon reception of the questionnaires, an audiologist or an audiology student analyses both
guestionnaires. As per the results on the Tinnitus Functional Index and the GUF questionnaire,
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patients are assigned to one out of five possible levels of a handicap for each of the disorders (See

Table 1 for tinnitus and Table 2 for sound tolerance problem).

TFl results Degree of Level To be seen

Handicap
0-17 No problem 1 According to the waiting list
18 - 31 Small problem 2 According to the waiting list
32-53 Moderate 3 Semi-urgent

problem
54 -72 Big problem 4 As soon as possible
73-100 Very big problem |5 As soon as possible

Table 1. Degree of Handicap as Classified by the TFI Score

TFI = Tinnitus Functional Index

GUF results Degree of Level To be seen

Handicap
1-09 Light 1 According to the waiting list
-10-15 Moderate 2 According to the waiting list
16 - 23 Serious 3 As soon as possible
24- 45 Severe 4 As soon as possible
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Table 2. Degree of Handicap as Classified by the GUF Score.

GUF = Gerauschtberempfindlichkeit (hypersensitivity to noise).

Thistriage allows patients that are severely or very severely handicapped by their tinnitus and/or
sound tolerance problem to be seen in priority in order to access individualized care as early as
possible.

For example, a case of 5 or 4 total score will be seen asapriority if possible in-within 2 weeks
after the reception of the questionnaires while a patient who rate 1 or 2 will be seen according to
the waiting list.

The TFI questionnaire analysis aso includes the examination of the results for each subscale
(Intrusion, Sense of Control, Cognitive, Sleep, Auditory, Relaxation, Quality of life and
Emotional) to determine which subscale gives the highest result and indicate the domain most
negatively affected by tinnitus. Thisinformation is useful for the case history and counselling.
Thisallows usto know at what level the patient isthe most affected: sleep, loss of sense of control,
or else.

3. Questionnaires in the Waiting Room
Upon arrival of the patient in the clinic, we asked that any patients who are classified in having a

level of handicap of ? 3 on the TFI and/or the GUF questionnaire, fill out the following additional

questionnaires in the waiting room: the PHQ-9 to screen any signs of depression,’ the GAD-7 to
screen signs of anxiety and the Canadian Mental Health Association to screen the level of stress

(https://cmha.calfr/eval uateur-de-sante-mentale).” The information retrieved from these
guestionnaires guides us on the need to refer patients with high score to mental health provider for
psychological support. It iswell known that a higher handicap of tinnitus and/or sound tolerance
problem isalink to a higher prevalence of other comorbidities such as depression, anxiety and
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stress.>®

4. Case History

To guide the students with the case history, we have created a 7-page case history for tinnitus and a
4-page case history for sound tolerance problem that we asked the patient to fill. The information
retrieved for the tinnitus part includes the description of the tinnitus, the factors that trigger or
exacerbate the tinnitus (emotional events, temporomandibular joint disorders, neck pain, etc.), the
perspective of the patient on their reaction to the tinnitus and their health condition and

medi cations uptake. When we complete our case history, we take into account the results of each
subscale of the TFI. As an example, we will not question the patient about the quality of his sleep
if the result on this subscale of the TFI is very low. For the sound tolerance problem part, the
guestions focus mainly on which sounds are problematic, on the use of hearing protection and on
the presence of other sound-induced sensations like pain. This questionnaire is available to any
clinicians who would like to have a copy upon request to the authors.

5. Evaluation
For each patient, a complete hearing evaluation is accomplished including otoacoustic emissions

with 8 measures per octave. We also test the extended high frequencies up to 16 000 Hz. Tinnitus
psychoacoustic evaluation (loudness, pitch, minimum masking level and residual inhabitation) is
considered optional: If the patient consults in audiology as part of alegal case (VAC workers
compensation board, legal matter) or if a sound generator or a combination of hearing aid and
sound generator is chosen as the intervention, only then, those psychoacoustic evaluations are
performed. Otherwise, they are not routinely performed with the exception of when patients asked
the test to be performed. Indeed, we asked the patient if they would like to know the intensity and
pitch of the tinnitus before the clinical evaluation, after the case history.

If we think that the patient presents somatic tinnitus related to TMJ or neck problems, an isometric
evaluation is performed base on a protocol developed at the to determine if the patient should be

referred to a physiotherapist or a dentist for treatment.”

6. Classification

Patients are then categorized following the classification of Jastreboff and Jastreboff (see Table 3).°
This classification is different than the one performed for the triage. Indeed, the triage
classification alowed us to determine the degree of disability of the tinnitus/ sound tolerance
problem and was used to prioritize patients with urgent needs. The second classification is used to
determine at what level we must intervene. Does the patient present only a problem of tinnitus or a
combination of both tinnitus and sound tolerance problem? Does the patient have hearing loss or
not? The recommended treatment will change depending on this classification. As such, basic
counselling could be recommended for patient category 1 and more advanced intervention with the
use of amplification for patient category 2.
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Patient Category Criteria

0 S .
Tinnitus is a minimal problem
1 Tinnitus is a significant problem
Hearing loss is not a significant problem
5 Tinnitus is a significant problem

Hearing loss is a significant problem

Hyperacusis is a significant problem
3 Tinnitus is not a significant problem
Hearing loss is not a significant problem

Prolonged tinnitus exacerbation caused by
4 sound
Hearing loss is irrelevant

5 Misophonia a significant problem

Table 3. Categories of Tinnitus and Hyperacusis Patients as per Jastreboff and Jastreboff®

7. Determination of the Intervention Plan
In collaboration with the patient, the students, and the clinical supervisor, the information gathered

before and during the evaluation is analyzed and an intervention plan is elaborated. The objectives
of the intervention plan are decided in collaboration with the patient and written on the COSIT

form.’ The COSIT isaform similar to the regular COSI but applies to tinnitus. It isatool used to
make a decision relative to the objectives of the rehabilitation plan. As an example, the objectives
could be: reduce tinnitus effect on wellbeing and depression, improve sleep and to reduce or
remove the annoyance of tinnitus.

Potential Components of the Intervention Plan

Based on the objectives, we determine in collaboration with the patient and a decision aid tool
component of the intervention plan. A decision aid tool is used to present different intervention
options for the patient with the advantages and disadvantages of each intervention. The patient is
thus involved in the choice of histreatment. Thisis part of the patient-centred approach. In
addition, all patients are informed about a support group call Acouphenes Québec.

An example of adecision aid tool is available online at:
https://www.tinnitus.org.uk/Handlers/Downl oad.ashx?l DM F=03e0d869-dc7d-4195-a85a-c8e209f5
b987

These components can be:

o Prescription for hearings aids on atrial basis

o Prescription of ear-level sound generators on atrial basis

e Prescription of a combination of instruments on atrial basis

e Prescription of atabletop sound generator.

¢ Referral to atinnitus support group.

o Referral to apsychologist for CBT and/or treatment of a depression, anxiety and/or stress
problem.

o Referral to other health providers (family physician, ENT, physical therapist, etc.).

o Give written documentation to the patient about tinnitus.

¢ Information on Sound therapy.
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¢ Desensitization program for hyperacusis.

8. Interventions

Counselling

All patients receive appropriate directive information on tinnitus including information on
symptoms, possible causes, the emotional chain-reaction, the association with the limbic system
and cues on how to manage and control the tinnitus. Patient is either given amore basic
counselling or amore directive counselling based on Jastreboff classification: basic counselling is
used for a score of O while for patients classified as 3 or more, amore directive counselling is
offered.

The directive counselling includes all the following elements:

What are the possible causes of hig/her tinnitus?

e Hearing loss

¢ Hidden hearing loss

e Metabolic

¢ Medications

e Somatic (TMJ, neck)

e How tinnitusis generated in the central auditory system.

¢ The connection between the central auditory system, the limbic system, and the reaction of the
patient to their tinnitus.

e Thefight and flight reaction.

e Theinvolvement of the sympathetic nervous system.

¢ The habituation processes.

« Benefits of cognitive behavioral therapy (CBT), relaxation, meditation, mindfulness meditation.

¢ The benefits of sound enrichment to reduce the perception of their tinnitus during the day.

¢ The benefits of sound therapy at night, including pillow speakers and noise generators, to reduce
sleep disturbance caused by their tinnitus.

e The benefit of using ahearing aid if the patient has a hearing loss in combination with their

tinnitus.

This directive counseling is done with the help of a PowerPoint presentation with all the
information. We are presently in the process of creating a similar PowerPoint for the directive
counseling for patients presenting only reduced sound tolerance symptoms. In addition, all the
patients receive a folder containing information on tinnitus, masking strategies, list of noise
generators application for iOS and Android and alist of purchase options for sleep pillow speakers.

Targeted Interventions

Hearing aids: When a patient presents a hearing loss, a hearing aid trial is recommended. During
thistrial, patients are given the choice to try the hearing aids with or without the tinnitus masker. If
they choose the hearing aid with the masker, the noise is adjusted based either on the hearing loss
or the tinnitus evaluation (pitch and level matching). If a patient does not present a hearing loss, the
information on tinnitus masker within hearing aids is presented but not recommended as a first
intervention.

Noise generator: Noise generators are recommended for patients having difficulty to fall asleep or
to concentrate during the day because of their tinnitus (alist of free applications for iOS and
Android phones for soothing sounds and a list of places to purchase pillow speakers are included in
the information folder).
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9. Reference to Other Healthcare Professional
Referrals: After analyzing the information gathered at the case history and questionnaires and the

results of the evaluation, referral to other health professionals is determined. If cognitive-
behavioural therapy (CBT) isrecommended, alist of psychologists speciaized in CBT is given to
the patient. If the tinnitus is thought to be of a somatic nature, alist of physiotherapists specialized
in somatic tinnitus and alist of dentists specialized in MTC jointsis given. In the case of an ear
asymmetry, conductive or mixed hearing loss, sudden hearing loss or other worrisome signs,
patients are directly referred to an ENT.

We can also refer patientsto:

o His'her family physician;
¢ A pharmacist for evaluation of the medications taken by the patient;

Follow-up: Depending on the components of the intervention plan and the severity of the tinnitus,
patients are always followed-up by e-mail or with an appointment one month after the intervention.
The objectives of the intervention plan are reviewed with them and, if necessary, modified
according to their comments.

Conclusion
This program is a valuable addition to the University of Montreal's speech-language pathology and

audiology clinic asit allows students to apply competency-based intervention with patients that
have tinnitus and/or sound tolerance problem. Positive feedback has been received from patients
suffering from tinnitus and/or sound tolerance problem. We hope that this protocol can motivate
more clinicians to take in charge tinnitus and sound tolerance problem patients and help them
create their own clinical protocol.
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